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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
8/11/2009 has been entered. 

Claim Status 

Claims 13-14 and 44-49 are pending. Claims 13-14 and 44-49 are amended. 
Claims 1-12 and 15-42 are cancelled. Claims 13-14 and 44-49 are undercurrent 
examination. 

Priority 

This application claims benefit as a 371 of PCT/FR04/00354 (filed 02/17/2004), 
which claims foreign priority from foreign patent applications, FRANCE 03/13054 (filed 
1 1/6/2003) and FRANCE 03/05769 (filed 5/14/2003) and FRANCE 03/05768 (filed 
5/14/2003) and FRANCE 03/01924 (filed 2/18/2003). The instant application has been 
granted the benefit date, 18 February 2003, from the application FRANCE 03/01924. 
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RESPONSE TO ARGUMENTS 

Claim Objections 

The objection to claim 42 as being a substantial duplicate of claim 41 is 
withdrawn because of the applicant's amendment. Claims 41-42 have been cancelled. 

35 USC § 103 

The rejection of claims 13-14, 38-41 and 43-49 under 35 U.S.C. 103(a) as being 
obvious over unpatentable over Richaud et al. (J. Biological Chemistry. December 25, 
1993; 268(36):26827-26835) in view of Short etal. (US2005/01 24010, published June 
19, 2005) is withdrawn in response to the applicants claim amendments. 

The applicant's claim amendments have been fully considered and are 
persuasive. The applicant has amended the claims to recited that the evolved protein is 
made in a microorganism having a disrupted metE gene. The cited art (Richaud and 
Short) does not teach this limitation. 

Therefore, the examiner hereby withdraws the rejection of claims 13-14, 38-41 
and 43-49 under 35 U.S.C. 103(a) as being obvious over unpatentable over Richaud et 
al. in view of Short et al. 
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NEW GROUNDS OF REJECTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 
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Claims 13-14 and 44-49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Richaud et al. (J. Biological Chemistry. December 25, 1993; 
268(36):26827-26835) in view of Schroder et al. (US2008/01 18959) and further in view 
of Thanbichleretal. (Journal of Bacteriology. Jan 1999; 181(2): 662-665). 

Claim 13 is directed to a method for the producing an evolved protein involved in 
methionine biosynthesis pathway, the method comprising: a) disrupting metE gene in an 
initial microorganism to yield a modified microorganism, wherein the ability of the 
modified microorganism to grow is impaired when the modified microorganism is grown 
on a minimal medium containing no methionine, S-adenosylmethionine, homocysteine, 
or cysathionine; b) culturing the modified microorganism obtained in step (a) on the 
minimal medium for multiple generations, under selection pressure in the presence of 
methylmercaptan, allowing the modified microorganism to evolve a metabolic pathway; 
c) selecting an evolved microorganism from step (b) able to grow on the minimal 
medium, wherein at least one protein has evolved in the methionine biosynthesis 
pathway allowing the modified microorganism to produce methionine and proliferate; d) 
isolating the evolved protein. 

The specification defines an evolved protein as "a sequence of amino acids 
(protein sequence) that differs in at least one amino acid from the initial protein 
sequence after selection" (page 4, lines 5-8). According to the specification, selection is 
defined as "a culture method used to select microorganisms that have evolved in such a 
way that a modification does not affect growth anymore" (page 3, lines 22-24). The 
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specification does not explicitly define the phrase "directed genetic modification." 
Accordingly, the examiner will interpret these terms broadly. 

Richaud et al. broadly teach a method for producing an evolved protein involved 
in methionine biosynthesis pathway, comprising most of the steps set forth in the instant 
claims, except that rather than disrupting the metE gene, as in the instant claims, 
Richaud et al. disrupt the metC gene. Accordingly, Richaud and the instant claims are 
both species of a broader genus of methods of modifying genes of the methionine 
biosynthesis pathway, using a protein evolution strategy. The details of Richaud are 
elaborated below. 

In addition, Schroder et al. teach a method for producing sulfur-containing fine 
chemicals, such as methionine, comprising most of the steps set forth in the instant 
claims, except that rather than disrupting the metE gene, as in the instant claims, 
Schroder et al. disrupt the mefKgene. Furthermore, Schroder et al. teach that the metE 
gene is an important enzyme involved in the synthesis of methionine which can be 
studied during the method of producing methionine (parag.0009). The teachings of 
Schroder et al. are elaborated below. 

Richaud et al. teach a very similar method as that of the instant claims. Richaud 
et al. teach "disrupting the metC gene" (abstract) of E. coli, which the examiner 
interprets as satisfying the general limitations directed to "generating a directed genetic 
modification in a gene of interest in an initial microorganism," as described in part a) of 
claim 13. Richaud et al. teach "a latent metabolite could under certain circumstances 
fulfill an essential need in cell chemistry, the way would be open for establishing a 
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biosynthetic pathway de novo" (page 26827, col.1), which satisfies the limitations of part 
b) claim 1 3, directed to evolution of a metabolic pathway. Richaud et al. culturing the 
mutant microorganism in minimal medium. Richaud et al. also teach "techniques of 
metabolic engineering can be applied to evolving the chemical constitution of living cells 
beyond its present state" (abstract), which is similar to the broad outline of the instant 
invention provided by the specification. Furthermore, Richaud et al. teach "a metC 
mutation enhances the growth of dap strains exogenously supplied with L-lanthionine, 
meso-lanthionine, or L-allo-cystathionine as the cross-linking amino acid' and is 
absolutely required for growing such strains with exogenous L-cystathionine (Table VI). 
The broad activity of cystathionase, which is indeed known to degrade generically L- 
cysteine thioethers in vitro, can thus be rationalized as fulfilling a corrective task, which 
adds to the biosynthetic function of the enzyme in E. coli metabolism " (page 26834, 
col . 1 , parag.1 ), which the examiner interprets as satisfying the limitations of part a) and 
b) of claim 13, directed to "wherein the production or consumption of a substrate is 
inhibited when the modified microorganism is grown on a defined medium, wherein the 
ability of the modified microorganisms to grow is impaired" and "wherein the defined 
medium can contain a co-substrate." Richaud et al. further indicate, [t]hese strains can 
thus be viewed as having undergone an evolutionary commitment to use cysteine 
thioethers for building their cell wall. Although this commitment did not result from 
natural selection but was rationally set up in their genome, the fitness of the committed 
strains might now be improved by natural selection" (page 26834, col. 2, parag.1). 
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Richaud et al. do not teach: (1 ) disruption of metE, (2) isolation of the evolved 
protein and (3) growing the microorganism in minimal medium with methylmercaptan as 
a sulfur source. 

The instant claims share a basic scheme common to classical microbial genetics. 
Schroder et al. teach the basic idea used in the instant claims: "mutagenesis, selection, 
and choice of mutants" (parag.0004). Schroder et al. teach deletion of mefKgene in 
bacteria. Schroder teach culturing and fermentation of a methionine-producing 
microorganism with a reduced metK activity (parag.0071). Schroder teach growing the 
microorganisms in minimal medium with mercaptans as a sulfur source (parag.0235) for 
multiple generations (parag.0229). Schroder et al. teach protein extracts prepared from 
cultured cells Finally, Schroder et al suggest that metE and closely related metH are 
important enzymes involved in the synthesis of methionine which can be studied during 
the method of producing methionine. 

Schroder et al. do not explicitly teach disruption of metE. 

Thanbichler et al. teach the importance of metE and metH in the synthesis of 
methionine. Furthermore, Thanbichler et al. teach studying an E. coli mutant having a 
deletion of the metE gene for its involvement in alternative pathways of producing 
methionine. 

Richaud et al. and Schroder et al. teach the basic concepts of claims 44-49. 

Claim 44 is directed to the method of claim 13, wherein the genetic modification 
comprises the directed mutation or deletion of a gene of interest or the directed 
modification of a promoter in the gene of interest. Richaud et al. teach "disrupting the 
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metC gene" (abstract) of E. coli, which the examiner interprets as satisfying the 
limitations directed to "generating a directed genetic modification in a gene of interest in 
an initial microorganism," as described in part a) of claim 13. Likewise, Schroder et al. 
teach deletion of a gene involved in methionine synthesis, metK. 

Claim 45 is directed to the method of claim 13, wherein the genetic modification 
consists in the removal of most of the gene of interest. Richaud et al. teach "disrupting 
the metC gene" (abstract) of E. coli, which the examiner interprets as satisfying the 
limitations directed to "generating a directed genetic modification in a gene of interest in 
an initial microorganism," as described in part a) of claim 13. The type of mutation 
does not seem to be particularly important to the practice of the method. Any type of 
null mutant, whether created by a deletion, point mutation, etc would be obvious in light 
of the teachings of Richaud et al. Likewise, Schroder et al. teach deletion of a gene 
involved in methionine synthesis, metK. 

Claim 46 is directed to the method of claim 13, wherein the gene of interest is 
replaced with a selection marker gene. The type of mutation does not seem to be 
particularly important to the practice of the method. Any type of null mutant, whether 
created by a knockout by replacing the gene of interest with a selection marker, or by 
any other known means, would be obvious in light of the teachings of Richaud et al. 

Claim 47 is directed to the method of claim 13, wherein the microorganism is a 
bacteria. Richaud et al. teach a method which uses E. coli. Schroder et al. and 
Thanbichler et al. teach bacteria. 
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Claim 48 is directed to the method of claim 13, wherein the microorganism is a 
Escherichia sp. Richaud et al. teach a method which uses Escherichia coli. Schroder 
and Thanbichler teach Escherichia coli. 

Claim 49 is directed to the method of claim 13, wherein the microorganism is E. 
coli and C. glutamicum. The instant specification does not describe a method that uses 
two different microorganisms, so the examiner is interpreting the instant claim as 
reciting "or" rather than "and." In particular, the specification describes using either E. 
coli or C. glutamicum on page 8, lines 8-10 of the specification. Richaud et al. and 
Schroder et al. and Thanbichler et al. teach methods which use E. coli. 

It would have been obvious to the person of ordinary skill in the art at the time the 
invention was made to combine the teachings of Richaud et al and Shroder et al. and 
Thanbichler et al. so that the metE gene is disrupted and a method of protein evolution 
is practiced such that an evolved protein produced by the microorganisms of can be 
isolated and methionine is produced. 

Regarding the rationale for combining prior art elements according to known 
methods to yield predictable results, all of the claimed elements were known in the prior 
art and one skilled in the art could have combined the element as claimed by known 
methods with no change in their respective functions, and the combination would have 
yielded predictable results to one of ordinary skill in the art at the time of the invention. 
Each of the elements (methods of protein evolution; importance of metE in methionine 
biosynthesis) is taught by Richaud or Shroder or Thanbichler and further they are taught 
in various combinations and are shown to be immunogenic or used as vaccines. It 
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would be therefore predictably obvious to use a combination of these elements in a 
method of producing an evolved protein during methionine biosynthesis. The combined 
teachings suggesting substituting metE in the methods of Richard and Schroder. 

The skilled artisan would have had a reasonable expectation of success in 
combining the teachings of Richaud et al. and Shroder et al. and Thanbichler et al. 
because these teachings generated evolved microorganisms and discuss the proteins 
which make possible the growth of the auxotrophic organisms. 

Therefore the method as taught by Richaud et al. in view of Shroder et al. and 
further in view of Thanbichler would have been prima facie obvious over the method of 
the instant application. 



No claims allowed. 



Conclusion 
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Examiner Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott Long whose telephone number is 571-272-9048. 
The examiner can normally be reached on Monday - Friday, 9am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Woitach can be reached on 571-272-0739. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Scott Long/ 
Examiner, Art Unit 1633 



